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In a competitive environment, the ability to rapidly and successfully scale up 
new business models is critical. However, research shows that many new 
business models fail. This research looks at hybrid methods for minimizing 
constraints and maximizing opportunities in large data sets by examining the 
multivariable that arise in user behavior. E-metric data is being used as 
assessment material. The analytical hierarchy process (AHP) is used in the 
multi-criteria decision making (MCDM) approach to identify problems, 
compile references, evaluate alternatives, and determine the best alternative. 
The multi-objectives genetic algorithm (MOGA) role analyzes and predicts 
data. The method is being implemented to expand the information base of the 
strategic planning process. This research examines business sustainability 
along two critical dimensions. First, consider the importance of economic, 
environmental, and social evaluation metrics. Second, the difficulty of 
gathering information will be used as a predictor for making long-term 
business decisions. The results show that by incorporating the complexity 


features of input optimization, uncertainty optimization, and output value 
optimization, the complexity prediction model (MPK) achieves an accuracy 
of 89%. So that it can be used to forecast future business needs by taking into 
account aspects of change and adaptive behavior toward the economy, 
environment, and social factors. 
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1. INTRODUCTION 

Increasing the productivity of business processes has become a major issue, both in academia and in 
business, because organizations must provide effective and efficient results [1], [2]. The impact of commercial 
digital business actors’ characteristic patterns varies greatly and is highly competitive for users with diverse 
desires [3]. This is demonstrated by the continued expansion of business actors by prioritizing profit-oriented, 
revenue-generating activities, as well as consideration in increasing the competitiveness of the number of 
merchants obtained electronically, thereby providing users with a plethora of options for facilitating their 
transactions [4], [5]. 

There must be anticipation for business actors by preventing disruptions in order for the business to 
be sustainable, specifically by providing a significant social impact caused by business actors and 
users [6], [7]. The current issue is that people have a variety of digital shopping options that business actors 
must consider; as a result, business metrics are used in determining investment in long-term business 
opportunities [8], [9]. Multi criteria decision making (MCDM) is a decision making technique that chooses the 
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best optionamong several alternatives based on specific criteria. Criteria are commonly used decision making 
measures, rules, or standards [10]-[12]. 

One of the MCDM methods is the analytical hierarchy process (AHP), which works to decompose 
complex multi factor or multi criteria problems into a hierarchy [13]. The first level represents the goal, and 
the subsequent levels represent factors, criteria, and sub criteria [14], [15]. To select individuals with the same 
rank, a split mechanism is used. It plans to investigate several business process model variants that will be 
processed using the AHP. As a basis for decision making, such as alternatives,attributes, conflicts between 
criteria, and decision weights [16], [17]. Multi-objectives genetic algorithm (MOGA) is a multi-objective 
optimization algorithm that, by allowing the user to explore different regions of the solution space, is 
particularly well suited to solving multi-objective optimization problems [18], [19]. As a result, a more diverse 
set of solutions can be sought, with more variables that can be optimized concurrently [20], [21]. 


2. METHOD 

The first step is to collect data from e-metrics. Furthermore, the data is processed using the AHP 
method, namely special weighting by determining alternatives, criteria, and attributes. The examination results 
were re-tested for each alternative using the MOGA combinatorial algorithm approach. MOGA is used to find 
populations through selection, crossover, and mutation. The research steps can be seen in Figure 1. 
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Figure 1. State of the art research 


2.1. Multi-criteria decision making 

MCDM is a systematic procedure for changing complex problem decisions with a predefined 
sequence of steps that can be followed and used to aid in rational decision making [22]: i) create a model that 
describes a structured system, including component relationships and interactioncriteria; ii) goals must be 
established; iii) develop relevant criteria for differentiating between desirable and undesirable goals; 
iv) construct and evaluate potential alternatives; v) experiment with various options to see if they meet your 
objectives; vi) consider the consequences of the alternatives; and vii) weighing and sorting alternative options 
based on the decision maker's preferences. 
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2.2. Concept analytic hierarchy process 

AHP algorithms provide structured and systematic work assignments for problem solving, particularly 
in situations when there are several criteria and alternatives to consider. This aids in the completion of 
subordinate tasks, allows for the comparison of monetary factors, and provides a clear process for evaluating 
and prioritizing priorities. The AHP method has a hierarchical structure that divides complicated decision 
issues into smaller pairwise comparisons. The AHP algorithm is explained in detail in Figure 2. 
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Figure 2. Hierarchy process AHP 


A matrix is used to implement the AHP model [23]. For example, suppose an operating subsystem 
has n elements, i.e. operating elements C), C2,..., Cn. The comparisons shown in the Table 1 are the resultsof 
pairwise comparisons of the operating elements [24], [25]. Matrix C (n X n) is a reciprocal matrix with n 
elements i.e., C1, Cz,...,C, to be compared. As shown in (1), the results of the pairwise comparisons between 
(W;, W;) can be represented as a matrix [26]: 

w 


wT GEL] = 12,00 (1) 


A comparison matrix with intensity values represents pairwise comparisons of items using numerical 
intensity values. This intensity number represents the importance or preference given to one aspect above 
another as in Table 2. 


Table 1. Pairwise comparison matrix Table 2. Comparison matrix with intensity value 
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Once a comparison matrix containing intensity values is created, it may be used as the foundation for 
additional calculations such as normalization to generate priority weights for components and make educated 
judgments based on their relative relevance or preference. Score W;, W; with i,j = 1, 2, ..., n obtained from a higher 
value. The eigen value of A is n when this matrix is multiplied by the column vector w = w4, W3, ..., Wy [27]. 
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In general, the variable n in the illustration can be substituted by a vector A in [28]: 
Cy = Ay 
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where 
A= (Ais Àz, «+25 An) (3) 


Every A, satisfying in (3) is referred to as an eigen value, and every vector W satisfying the above 
equation is referred to as an eigen vector [29], [30]. The comparison matrix is said to be consistent in this case 
if the consistency index (CI) value is less than. CI parameter deviation Amax from n is formulated as (4): 


Amax-n 
CI = ares (4) 
2.3. Multi-objective genetic algorithm 
MOGA assesses individual survival of the fittest during executive generation. Each generation is 
made up of a population of character strings that function similarly to chromosomes [31], [32]. In general, the 
purpose can be defined as (5): 


Fmax/min = a—1diGi (5) 


Where Finax/min explains why functions, input variables, model coefficients, and constant coefficients should 
be maximized or minimized J;C; [33], [34]. 


3. RESULTS AND DISCUSSION 

The first step is to create an objective hierarchy of criteria and to identify alternative criteria. The 
second step is to compute the criteria and compare the alternatives. To begin, the criteria in hierarchical 
construction must be defined at three levels: top, middle, and bottom. The upper level defines the objectives, 
the middle level defines the criteria and sub criteria, and the lower level defines the lower alternatives. The 
third step is to rank the criteria, sub criteria, and alternatives in order of importance. 


3.1. Criteria weighting measures analytical hierarchy process 

A criterion weighting measure is used in the decision-making process to evaluate the relative value or 
priority of distinct criteria. Based on pairwise comparisons, AHP provides a structured approach for assigning 
priority weights to criteria. The criteria weighing steps in AHP involve the following steps: 
a. Create a pairwise comparison matrix between weight criteria 

Pairwise comparison: determining the relative importance or preference of two criteria. Each criterion 
is compared to the others, and an intensity score or rating is assigned to reflect its relative relevance based 
on (1). The elements compared in the matrix are shown in Table 3. The comparison value of each criterion 
element is shown in Table 4. 


Table 3. Initial criteria element Table 4. Criteria comparison matrix 
Initials Criteria Goal CS MN TS DT TM LK 
CS Customers CS 1.001 1.001 5.002 3.002 3.005 1.001 
MN Merchant MN 1.002 1.001 5.002 3.002 3.005 1.001 
TS Transaction TS 0.202 0.202 1.001 0.334 0.202 0.334 
DT Date DT 0.334 0.334 3.005 1.001 0.334 0.334 
TM Time TM 0.334 0.334 5.002 3.002 1.001 0.202 
LK Location LK 1.001 1.001 3.005 3.005 5.002 _ 1.001 


b. Calculating the priority weight 

Table 5 shows the calculations used to obtain the priority vector or total priority value (TPV). Priority 
vector or TPV refers to the set of priority weights assigned to elements in a decision hierarchy. These weights 
represent the relative importance of each element in the decision objectives shown in Table 6. 


Table 5. Calculating the priority weight 
Goal CS MN TS DT TM LK TPV 
CS 1.001 1.001 5.002 3.002 3.005 1.001 14.12/6 
MN 1.002 1.001 5.002 3.002 3.005 1.001 14.12/6 
TS 0.202 0.202 1.001 0.334 0.202 0.334 2.2/6 
DT 0.334 0.334 3.005 1.001 0.334 0.334 5.2/6 
TM 0.334 0.334 5.002 3.002 1.001 0.202 9.8/6 
LK 1.001 1.001 3.005 3.005 5.002 1.001 14/6 
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Table 6. TPV 
Weight TPV 
CS 2.3 
MN 233 
TS 0.36 
DT 0.86 
TM 1.63 
LK 2.3 


c. Test the consistency 
Divide each element in the row number column by the criterion weight of TPV to get Amax: 


2.3 14.12 0.16 
2.3 14.12 0.16 


0.36] . | 2.2 |_| 0.16 
0.36] | 5.2 0.069 
1.63 0.3 5.4 
2.3 1 2.3 
Hat oes O16+016F0 16+. 06945-4425 = 8.249 


Next, compute the CI by adding Amay minus n (number of criteria) and then subtracting n minus 1 as show in (4). 


_ 8.249-6 
= Aesi 


CI = 0.44 


Calculate the value of the consistency ratio from the value of random 6 elements then choose 2.3 then 
the value of CR is: 


_ 0.44 


CR = — = 0,08 
5.4 


The criterion matrix's consistency ratio is 0.08 (0.08 0.1), showing good consistency, because a value 
of 0.08 implies that the consistency ratio of the comparative research outcomes is 8%. Because it is less than 
0.1 (10%), the value is acceptable. 


3.2. Stages multi-objectives genetic algorithm 

The MOGA algorithm continues iterating until the termination condition is met. It aims to converge 
toward a set of solutions representing trade-offs or Pareto fronts between conflicting goals. The final output of 
the MOGA algorithm is a set of non-dominant solutions that represent the best trade-off solutions for multi- 
objective optimization problems in (5). Table 7 shows the lower and upper threshold values as the basis for 
finding versatile values for various scenarios. 


Table 7. Lower and upper bounds for the optimization problem 
Input parameters Lower bound Upper bound 


Customers 60 4,000 
Merchant 600 1,200 
Transaction 1,200 40,000 
Date 900 1,200 
Time 900 1,200 
Location 250 500 


In multi-objective optimization, fitness is determined by evaluating each individual's performance across 
multiple objective functions. The objective function is usually defined based on the specific problem being addressed. 
In the Table 8 several scenarios were carried out to evaluate each individual in several objective functions. 


Table 8. Multi object scenario 
Object Scenario] Scenario2 _ Scenario 3 Scenario 4 


Al 10,673 31,887 4,996 913 

A2 3,188 2,275 8,424 815 

A3 3,188 4,435 913 950 
Total 17,049 38,597 14,333 2,678 
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The MOGA approach solves the majority of the issues. MOGA generates more decision information 
based on the AHP process, as shown in Figure 3, based on the scenarios generated in Tables 2 and 4. The 
MOGA algorithm performs convergence behavior analysis by tracking the development of Pareto front or non- 
dominance solutions from element to element. The convergence sign in Figure 3(a) is explained by the behavior 
problem of each larger element. Figure 3(b) the improvement mechanism is carried out by reducing the 
intensity of problems that occur as a result of behavior. 


0 1,000 2000 3,000 4,000 5000 X 0 1,000 2,000 3,000 4,000 5,000 X 


(a) (b) 


Figure 3. Predicted output; (a) behavior of each element is greater and (b) behavior of each element is smaller 


The optimization measure is calculated using the optimization method over the predicted range each 
time the e-metric data is sampled in this strategy [35]. The complexity prediction model (MPK) optimization 
model is shown (6): 


X41 = Anxk + Bruk + Eak 
Yr = Cyn + Duk (6) 


Modeling is generated based on input complexity (R), uncertainty (A), and output value (D). Therefore, it 
means: 


D=0.xkeR 
D = 0. xk e R™ukeR™ dk e R”ĉyk e R” Ak ER™™ Bh e ROWE e RO™ Ce RY (7) 


The derivative of the prediction model and the period complexity of the future state are as (8): 


Xk+1 = Anxk + Bruk + Dax 

Xg42 = Ap Xk + A, Bee + Bkuk+1 PALE dy + Edk 

Xin = Ak” xk + Ai? * Bru + Ax?" Bpuk+1 + + Ag? Bpuk+m-1 (8) 
$A Ear + Ag? Eaki + °° 

tA Edgsp-2 + Edk+p-1 


Analysis of user behavior on e-metric data is done by looking at user habits in business metrics. The 
study that has been carried out is based on the estimated maximum limit based on the prediction results in 
Table 9. Figure 4 shows the results of the optimization model. Where the MPK approach optimizes 3 parts of 
e-metric data. Figure 4(a) optimizes the input, Figure 4(b) optimizes the uncertainty, and Figure 4(c) optimizes 
the output value. It can be concluded that the approach provides information about strategies and alternatives. 
The MCDM-MOGA hybrid model was developed into a MPK based on (6) to (8), which responds to predictions 
of future user behavior by producing the highest value accuracy of 89% at the output value optimization based 
on complexity results prediction Table 9. 
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Table 9. Predictive complexity 


x=] x=2 x=3 x=4 x=5 % 
x=1, k=1 0 485.213 392.999 451.134 0 84 
x=1,k=4 391.307 0 75.7144 0 391.307 85 
x=5,k=1 916.733 213.896 0 116.567 224.061 89 
x=5,k=4 151.842 867.871 789.288 123.639 171.377 87 


4,990 


0 1,000 2,000 3,000 4,000 5,000 * O 1,000 2,000 3,000 4,000 5,000 X O 1,000 2,000 3,000 4,000 5,000 X 


(a) (b) (c) 


Figure 4. Optimization model results; (a) input optimization, (b) uncertainty optimization, and (c) output 
value optimization 


4. CONCLUSION 

In this study, a complexity prediction model was developed to address the challenges posed by multi- 
object complexity on business uncertainty problems. This model aims to provide a comprehensive 
understanding of the factors contributing to complexity and offer insights for managing a dynamic business 
environment. research shows the importance of considering multiple objectives and the impact of uncertainty 
on complexity. The developed prediction model incorporates various factors such as organizational structure, 
resource allocation, technological advances, market dynamics, and external factors to assess and predict the 
level of complexity. The results show that the complexity prediction model is promising in capturing and 
predicting patterns of complexity, serving as a tool for organizations to assess the level of complexity, identify 
critical factors, and make decisions to optimize performance and reduce potential risks, where MCDM 
describes data by looking at opportunities in making decisions based on many criteria, the MOGA scenario 
looks for customer habits towards business metrics, resulting in an MPK method with an accuracy of 89% and 
can be used in predicting future business needs. 
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